Digital holography is a well-known technique for both sensing and displaying natural threedimensional scenes. Holograms captured using a laser have space-variant multiplicative speckle noise. Lossy compression of holograms changes the characteristics of this speckle noise. The quality of a compressed hologram is typically evaluated with numerical methods (e.g. mean square error). In this study, we evaluate how each of 17 viewers compared the visual quality of compressed and uncompressed holograms' reconstructions. We quantify the differences between the perceived error and numerical error in compressed digital holograms. We apply two different lossy compression techniques to the complex-valued hologram pixels: uniform quantization, and uniform quantization of the Fourier coefficients. We used seven different compression levels with each. Our results demonstrate that numerical measures of error are sensitive to speckle noise, and that differences in speckle (before and after lossy compression) can lead to a relatively high numerical error even with low compression levels. However, these differences in speckle are not always perceived by a viewer, who may conclude that both holograms are equally noisy and thus have equal quality. This results in a variation between the numerical estimate of quality and the viewerperceived quality.
